Neurotransmitter-lymphocyte interactions: dual receptor modulation of lymphocyte proliferation and cAMP production.
Stimulation of the beta-adrenergic receptor on lymphocytes can decrease the proliferative response of these cells to mitogens. We have found that simultaneous stimulation of T cells with the beta-adrenergic agonist isoproterenol and mitogens (phytohemagglutinin (PHA) and OKT3 monoclonal antibody) results in a 2- to 4-fold increase in cAMP production compared to cells exposed to isoproterenol alone. Mitogens alone have little effect on cAMP synthesis, but do activate the phosphatidylinositol (PI) cycle, suggesting that interactions may be occurring between the second messenger systems resulting in a cAMP synergy. Further experiments suggest that calcium may be involved in inducing the cAMP synergy observed in T cells. It is proposed that the synergy between beta-adrenergic and mitogenic stimulation of T cells for cAMP may be involved in the mechanism of catecholamine modulation of lymphocyte function.